Correlated electron materials manifest a plethora of mysterious and fascinating properties, including Mott insulatormetal transitions, colossal and giant magnetoresistance effects, unconventional superconductivity, strange metals, quantum spin liquids, and non-Fermi-liquid behaviors, just to name a few [1] [2] [3] [4] . Hence they are objects of extensive experimental and theoretical interest. Recently, some people realize that the physical properties of strongly correlated multi-orbital systems or materials are regulated by not only the strength of effective interactions that act on the valence electrons, but also their type that leads to different mechanisms towards strong correlation [5] . If the correlated electron materials are in the proximity of Mott insulating state, electron correlation is usually caused by strong on-site Coulomb repulsion U, which would suppress the charge fluctuations and localize the valence electrons. This is the essential idea of Mott physics or Mottness [4, 6] . Even though many correlated electron materials are far away from the Mott insulating state and the Coulomb repulsion U is moderate, strong electron correlation is still observed experimentally [7, 8] . In that case, Hund's rule coupling J H , which favors to align the spins in different orbitals, provides an alternative way to yield electron correlation [9] . This is the so-called Hundness [10, 11] . Therefore, according to the origin of electron correlation, strongly correlated multi-orbital systems or materials can be roughly classified into three categories: Mottness (such as the cuprates and 3d transition metal oxides) [3, 4] , Hundness (notably the ruthenates, iridates, and iron-based superconductors) [12] [13] [14] [15] [16] , and a combination of both. Note that their excitation spectra, transport properties, and (spin, orbital, and charge) susceptibilities should exhibit quite distinct temperature dependences and energy scales that quantify the beginning and the completion of screening at spin and orbital channels [11] .
In this paper we focus on a special class of quantum materials, namely the Kagome metals [17] . These metals or conductive materials are made to resemble some kind of Kagome pattern, i.e. a two-dimensional network of trihexagonal tiling, at the atomic scale. It is well known that a simple tight-binding model with nearest-neighbour hopping on a Kagome lattice already exposes some unusual features, such as the coexistence of topologically protected linearly dispersive bands and dispersionless flat bands [18] . However, the experimental re-alization of Kagome metals are rare and their band structures are elusive until now. Only two years ago, the long-sought Kagome metals were firstly discovered in a ferromagnetic 3delectron metal Fe 3 Sn 2 , which are characterized by Dirac cones and extremely flat bands near the Fermi level [18] [19] [20] [21] [22] . Later, similar electronic structures have been identified in magnetic metals Fe 3 GeTe 2 [23, 24] , Co 3 Sn 2 S 2 [25] [26] [27] [28] , FeSn [29, 30] , and nonmagnetic CoSn [31, 32] . Due to unique combination of geometry frustration, spin-orbit coupling, and competing magnetic interactions, Kagome metals are expected to host exotic quantum magnetic states such as frustration-driven quantum spin liquid states [2, 17] , novel topological phases such as magnetic Weyl fermions [26, 33] , and abnormal transport properties such as giant anomalous Hall effects [24] [25] [26] .
In the available Kagome metals, the Kagome lattices consist of Mn, Fe or Co atoms. Notice that their 3d orbitals are not fully occupied and the effective interactions among their valence electrons are not trivial. Undoubtedly, these Kagome metals belong to some sort of correlated electron materials as well. However, in the previous literatures that concerning with the electronic structures of Kagome metals, the electron correlation among Mn-, Fe-or Co-3d valence electrons is usually ignored [28, 30] . It is still unclear how the 3d electron correlation would modulate the Kagome-derived bands. Besides, the origin of electron correlation in Kagome metals remains enigmatic. Keeping these obstacles in mind, we studied the electronic structure of hexagonal FeGe, which is isostructural with and adjacent to FeSn [30] , by using a first-principles manybody approach. Our results reveal that it is a typical Kagome metal with strong electron correlation induced by Hundness.
The hexagonal transition metal stannides T Sn (where T = Mn, Fe, or Co; space group: P 6 /mmm) have been proposed to realize the metallic Kagome lattices [18, 34] . The stacking sequences of these intermetallic compounds are A − S − A, where A denotes Kagome layers and S means spacing layers. The Kagome networks consist of T atoms and the centers of the hexagons are populated by Sn atoms. The spacing layers consist of Sn atoms in a hexagonal arrangement. If Sn atoms in FeSn are substituted by Ge atoms, we get FeGe, which has a smaller lattice constant. We studied the electronic structure of FeGe using the density functional theory (DFT). In order to treat the electronic correlation in Fe-3d orbitals, the dynamical mean-field theory (DMFT) was employed [35] [36] [37] . Kagome-derived Dirac fermions. Fig. 1 (a) shows the ab initio band structure of hexagonal FeGe. The following characteristics are quite prominent: (i) Low-dispersion or even non-dispersing flat bands run through the whole Brillouin zone. Especially, a flat band almost pins at the Fermi level along the Γ − M and Γ − A − L directions. (ii) Linearly dispersive Dirac bands emerge. They form multiple Dirac cones at the K and H points. Both are the defining features of an ideal Kagome metal [30] .
If the spin-orbit coupling (SOC) is considered explicitly in the calculations, small gaps will be opened at the Dirac points. As a consequence, the linearly dispersive bands are supplemented by a mass term and massive Dirac fermions are generated [18] . For example, in Fig. 1(b) -(c), four Dirac gaps (∆ 1 ∼ ∆ 4 ) are clearly labelled. Here, we would like to emphasize that the generation of massive Dirac fermions is orbital selective. Under the hexagonal crystal field, Fe's five 3d orbitals are split into three groups, namely d z 2 , d x 2 −y 2 + d xy , and d xz + d yz . The d z 2 and d xz + d yz orbitals are out-of-plane, while the d x 2 −y 2 + d xy orbitals are in-plane. Since the SOC strengths of the in-plane orbitals (λ x 2 −y 2 and λ xy ) are much stronger than those of the out-of-plane orbitals (λ xz , λ yz , and λ z 2 ), the sizes of the Dirac gaps opened by these orbitals are quite different. The Dirac gaps with d z 2 orbital character (∆ 4 = 58.8 meV) and with d xz + d yz orbital characters (∆ 1 = 10.5 meV) are much smaller than those with the d x 2 −y 2 +d xy orbital characters (∆ 2 = 78.8 meV and ∆ 3 = 72.8 meV). These results suggest that the orbital differentiation in SOC strengths is remarkable, which will finally lead to orbital selective Dirac fermions and topological excitations. We are aware that similar results have been observed in nonmagnetic Kagome metal CoSn [31] .
Kagome-derived flat bands. Multiple flat bands over a wide range of momentum are intrinsic features of Kagome metals [17] [18] [19] [30] [31] [32] . These dispersionless bands imply highly degenerate manifold state of electrons, ultra singular density of states, extremely heavy localized electrons [19] . They may provide unique opportunities for the emergence of intriguing quantum states of matter. However, what is the origin of these flat bands? According to previous calculations and modelings, the band flatness is tightly connected to the local destructive interferences of Bloch wave functions within the Kagome lattices, instead of electron correlation [19] . In spite of this, it is useful to clarify the influence of strong electron correlation on the electronic structure of FeGe. Fig. 2(a) shows the momentum-resolved spectral functions A(k, ω) of hexagonal FeGe obtained by the DFT + DMFT method [35] [36] [37] . At first glance, the spectra are somewhat blurry below the Fermi level, which means that the Fe-3d electrons are in the incoherent states. This is because we adopted quite high temperature (β = 40.0) in the DFT + DMFT calculations [37] . Once the temperature is lowered, an electronic incoherent-coherent crossover will happen [9] . In Fig. 2(a DFT + DMFT calculations [37] , only band crossings are seen. Clearly, the band structure is strongly affected by electron correlation. These results also point out a practicable strategy to tune the Kagome bands. We are interested in not only the role play by electron correlation in the electronic structure of hexagonal FeGe, but also its underlying mechanism. In other words, what's the origin of electron correlation in this material? Does it belong to Mottness or Hundness? In order to elucidate this problem, we tried to calculate the spectral function, self-energy function, valence state histogram, spin-spin correlation function, and orbital-orbital correlation function of Fe-3d electrons.
Orbital selective electronic correlation. Fig. 3(a) depicts the orbital-resolved spectral functions for various Fe-3d orbitals. For the d z 2 orbital, it shows a pseudogap-like feature at the Fermi level, two shoulder peaks near ± 0.8 eV, and a broad hump with maxima near -2.1 eV. For the d x 2 −y 2 + d xy orbitals, a sharp and narrow peak appears at the Fermi level. The hump and side peaks shift their positions slightly towards the Fermi level. For the d xz + d yz orbitals, its spectrum possesses a single incoherent peak at the Fermi level, with effectively overlap with the Hubbard side bands. We find that these spectra are analogous to those observed at Ru's d xy and d xz + d yz orbitals in ruthenates Sr 2 RuO 4 , which is an archetypal strongly correlated material that exhibits Hundness [11] .
The orbital-resolved self-energy functions at Matsubara axis are shown in Fig. 3(b) . They are all metallic. We adopted the following equation [38] to fit their low-frequency parts:
−ImΣ(ω n ) = C(ω n ) α + γ.
(1)
Finally, we obtained α ≈ 0.71, 0.80, and 0.52 for the d z 2 , d x 2 −y 2 + d xy , and d xz + d yz orbitals, respectively. These values deviate clearly from the prediction of Landau's Fermiliquid theory, i.e., Σ(iω n ) ∝ iω n at small ω n [1, 38] . Note that γ ≡ −ImΣ(ω n → 0), which denotes the low-energy scattering rate. Because the largest γ occurs for the d xz + d yz orbitals [see intercepts of the dashed lines at y-axis in Fig. 3(b) ], so electrons at these orbitals will suffer more effective scatterings. From the self-energy functions at real axis, we can further estimate the renormalization factors Z and electron effective masses m * via the following equation [36] :
(2)
The results are as follows: Z ≈ 0.57, 0.49, and 0.30; m * ≈ 1.75m e , 2.04m e , and 3.30m e for the d z 2 , d x 2 −y 2 + d xy , and d xz + d yz orbitals, respectively. According to these data, we can conclude that the electron correlation in hexagonal FeGe is orbital selective [15, 16] . The out-of-plane d xz + d yz orbitals are more correlated than the others. High-spin states and valence state fluctuations. In strongly correlated materials that exhibit Hundness, high-spin ground states are usually favorite [10, 15] . Valence state histogram (or atomic configuration probability) is a powerful tool to survey the spin states of correlated electron materials. It represents the probability p Γ to find out a given valence electron in any atomic configurations |Γ which are labelled by using some good quantum numbers, such as total occupancy N and total spin S for d-electron systems [39] . From Fig. 3(c) , it is clear that the contributions from those atomic configurations within high-spin states (S = 1.0, 1.5, and 2.0) are predominant. They account for approximately 30.1%, 28.0%, and 13.8%, respectively. Thus, the averaged total spin is S ≈ 1.14 which is consistent with the previous estimation [15] . Another important information we can learn from Fig. 3(c) is the effective occupancy of Fe-3d orbitals. The nominal 3d occupancy for Fe 2+ ions is 6.0. Since strong valence state fluctuations, the effective 3d occupancy N ≡ Γ N Γ p Γ ≈ 6.40, where Γ goes through the atomic configurations with p Γ > 0.0.
Spin-freezing state and spin-orbital separation. We further calculated the imaginary-time spin-spin correlation functions χ sp (τ) ≡ S z (τ)S z (0) and orbital-orbital correlation functions χ orb (τ) ≡ N(τ)N(0) for Fe-3d electrons. The results are illustrated in Fig. 3(d) . In a Fermi-liquid phase at low temperature T , χ sp (τ = β/2) ∼ 1/β 2 . However, the calculated χ sp (τ = β/2) is seen to approach a finite constant value s (s 1/β), which indicates violation of the Fermi-liquid theory [1] and emergence of a spin-freezing phase [38] . On the other hand, χ orb (τ) is much smaller than χ sp (τ). The former approaches zero very quickly at short times τ < 1/β. The difference between spin and orbital dynamics disclose an interesting trait that is easily observed at Hund metals: spin-orbital separation [10, 40] . In a multi-orbital systems, the spin and orbital degrees of freedom will be screened asynchronously as the temperature is lowered. Generally, orbital screening occurs and completes at much higher temperatures than spin screening, i.e., T onset orb T onset sp T cmp orb T cmp sp [11] . Thus, in the intermediate temperature regime (T onset orb > T > T cmp sp ), large spins induced by Hund's rule coupling J H survive. They fluctuate slowly as if they are frozen, and they are coupled to the screened orbital degrees of freedom. Below T cmp sp , both spin and orbital screenings are complete, the Fermi-liquid behavior will be restored. Clearly, hexagonal FeGe falls into the intermediate regime and shows the fingerprints of Hundness. Finally, we would like to remark that the electronic structure of FeGe resembles those of iron-based unconventional superconductors [14] . For example, tetragonal FeSe has been long recognized as a typical Hund metal [9, 15] . Though its elec-tron correlation is somewhat stronger than that in FeGe and closer to an orbital selective Mott phase [16] , it's Fe-3d electrons still prefer high-spin atomic configurations and exhibits conspicuous spin-orbital separation [see Fig. 3 (c)-(d)].
In summary, we studied the electronic structure of FeGe in Kagome lattice via the DFT + SOC and DFT + DMFT methods. Our results uncover the coexistence of orbital selective massive Dirac fermions and Kagome-derived flat bands. The electron correlation would play a vital role in the electronic structure of FeGe. First, the Dirac points and flat bands are renormalized and moved towards the Fermi level. Second, the electron correlation in FeGe is strong and orbital-dependent. The out-of-plane d xz + d yz orbitals are more correlated than the d z 2 and d x 2 −y 2 + d xy orbitals. The last and the most important, we identify quite remarkable signatures of Hundness, including the non-Fermi-liquid behavior, high-spin state, spin frozen phase, and spin-orbital separation. All these results suggest that hexagonal FeGe is not only a Kagome metal, but also a Hund metal. It will provide us with a fertile ground to explore the entanglement of topological excitations, Kagome flat bands, and Hund's-coupling-induced correlation.
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